Effects of luteinizing hormone-releasing hormone agonist and calcium upon adenylyl cyclase activity of human corpus luteum membranes.
We have investigated the ability of the agonist analog of luteinizing hormone-releasing hormone (LH-RH), D-Trp6-LH-RH (LH-RHa), and of CaCl2 to inhibit directly gonadotropin stimulation of adenylyl cyclase in a cell-free system prepared from human corpus luteum. In the presence of a submaximally effective concentration of hCG, addition of 10(-5)M final concentration of LH-RHa did not alter the gonadotropin-stimulated enzyme activity, nor did LH-RHa alone show any effect upon basal levels of the enzyme. The failure to inhibit adenylyl cyclase would indicate that the LH-RHa does not affect gonadotropin receptor binding or cAMP synthesis and/or degradation in this membrane system, suggesting that the luteolytic effects of LH-RH are unlikely to involve a direct antigonadotropic activity at the level of the human corpus luteum. In great contrast to LH-RHa, addition of CaCl2 resulted in a dose-dependent inhibition of hCG-stimulable adenylyl cyclase. Thus, in the presence of either a maximally or submaximally effective concentration of hCG, inhibition was significant at 0.5 mM CaCl2 added in excess of ATP (2 mM) and EDTA (1 mM), being about 90% upon addition of 2.5 mM CaCl2. We also found that calcium reduced enzyme stimulation by forskolin and the GTP analog, guanyl 5'-yl imidodiphosphate [GMP-P(NH)P] in a dose-related manner and that activation by NaF was less sensitive to inhibition by calcium. Accordingly, at 2.5 mM CaCl2, guanyl nucleotide and forskolin stimulations were inhibited 96% and 86%, respectively, while NaF stimulation was reduced by 40%. Because previous studies have shown that calcium does not impair gonadotropin binding activity, the calcium-dependent inhibition of gonadotropin responsiveness reported here would imply an alteration in the functional coupling of the components of the luteal adenylyl cyclase system. These data suggest that calcium may play a role in the regulation of gonadotropin action in the human corpus luteum.